ABSTRACT: Four experiments were conducted to determine the effects of standardized ileal digestible (SID) Lys:calorie (Lys:Mcal) ratio on growth performance of 10-to 20-kg pigs of 2 different genotypes. Experiment 1 (360 pigs, average BW = 10.2 kg; source 1) and Exp. 2 (351 pigs; average BW = 9.3 kg; source 2), were both organized as a combination of 2 simultaneous experiments with the first set of diets consisting of 5 treatments with increasing SID Lys and the second set of diets consisting of 5 treatments with increasing energy density (Exp. 1: 9.9, 10.7, 11.5, 12.2, and 13.0 g/kg of Lys and 2. 95, 3.09, 3.24, 3.38, and 3.52 Mcal/ kg of ME, respectively; Exp. 2: 11.1, 11.9, 12.6, 13.4, and 14.2 g/kg and 2. 95, 3.10, 3.25, 3.40, and 3.55 Mcal of ME/kg, respectively). In Exp. 1, increasing dietary SID Lys increased (linear, P < 0.01) ADG and G:F, and increasing dietary ME increased (quadratic, P < 0.05) G:F. In Exp. 1 the optimal Lys:Mcal ratio was estimated to be at least 4.1 g of Lys/Mcal of ME based on G:F. In Exp. 2, increasing dietary SID Lys increased (linear, P < 0.01) ADG and G:F. Increasing dietary ME increased (linear, P < 0.01) G:F. Because of the linear responses in this experiment, optimal Lys:Mcal ratio was at least 4.0 g of Lys/Mcal of ME. In Exp. 3 (350 pigs; average BW = 9.4 kg; source 1) and Exp. 4 (350 pigs; average BW = 7.5 kg; source 2), Lys:Mcal ratios in Exp. 1 and 2 were compared by titrating Lys at 2 energy levels. Pigs were fed diets with 2.95 or 3.29 Mcal/kg of ME with SID Lys:Mcal ratios of 3.1 to 4.1 g/Mcal of ME (Exp. 3) and 3.5 to 4.5 g/Mcal of ME (Exp. 4). In Exp. 3, there was an ME × Lys:Mcal ratio interaction (P < 0.03) for ADG. The greatest ADG was a Lys:Mcal ratio of 3.60 for pigs fed low ME and a ratio of 3.35 for pigs fed high ME. Gain:feed ratio increased with increased (P < 0.01) ME concentration and as Lys:Mcal ratio increased (quadratic, P < 0.01); the best G:F was observed at 3.67 g of Lys/Mcal of ME. In Exp. 4, there was a tendency for ME × Lys:Mcal ratio interaction (P < 0.08) for G:F. The greatest G:F was achieved with a Lys: Mcal ratio of at least 4.50 for pigs fed low ME and a ratio of 4.29 for pigs fed high ME. Results (i.e., lack of ADG response to high energy density) suggest pigs reared in this environment were not in energy dependent growth phases. These pigs needed approximately 11 g/d of SID Lys (19 g of Lys/kg of gain) to optimize ADG and G:F. Based on these results, optimal Lys:Mcal ratio may differ depending on daily caloric intake of the pig.
INTRODUCTION
Feed intake by the growing pig is generally determined by energy density of the diet (NRC, 1998) . Therefore, it is appropriate to change the proportion of dietary AA if dietary energy density or feed intake is altered. The Lys requirement for growing-finishing pigs is commonly expressed as a Lys:calorie (Lys:Mcal) ratio. This allows Lys requirements to be suitable across a wide range of dietary energy levels (De La Llata et al., 2001a; Main et al., 2008) .
Because of increased costs of energy and AA sources for diet formulation, several attempts have been made to determine the optimal Lys:Mcal ratio for maximizing growth in young, rapidly growing pigs. Urynek and Buraczewska (2003) suggested pigs from 13 to 30 kg of BW should be fed diets containing 14.5 MJ (3.46 Mcal) of ME/kg with an apparent ileal digestible Lys:Cal ra-tio of 0.85 g/MJ (3.55 g of Lys/Mcal). Similarly, Nam and Aherne (1994) determined that 0.95 g of Lys/MJ of DE (3.97 g of Lys/Mcal of DE) was optimum for weanling pigs (9 to 26 kg) fed low-energy, barley-based diets. However, Smith et al. (1999) suggested pigs with BW of 10 to 25 kg require at least 4.35 g of Lys/Mcal of ME. Many factors, such as genetics, nutrition, physiology, and environment (Pluske, 1995) , could be responsible for the variation in requirements (Smith et al., 1999) .
Therefore, the objectives of these experiments were to first determine an optimal Lys:Mcal ratio for maximal growth and feed efficiency of the 10-to 20-kg pig by titrating standardized ileal digestible (SID) Lys and energy levels simultaneously and then validate the Lys:Mcal ratio by titrating SID Lys at 2 energy levels.
MATERIALS AND METHODS
Procedures used in these experiments were approved by the Kansas State University Animal Care and Use Committee.
Animals, Housing, and Measurements
At weaning, pigs were transported for approximately 8 h to the segregated early weaning research nurseries at Kansas State University. This facility was environmentally regulated to maintain animal comfort, and the initial temperature (34°C) was reduced by 1.5°C each week. All pens (1.8 m 2 ) contained woven wire flooring and held 5 pigs. Pigs were given ad libitum access to feed and water through a dry feeder and 1 nipple water per pen. From d 0 to 14 after weaning, pigs were fed a corn-soybean meal-based diet with 67 g/kg of spraydried animal plasma, 250 g/kg of dried whey, and 50 g/ kg of choice white grease formulated to contain 15.6 g/ kg of SID Lys and 3.47 Mcal/kg of ME. From d 14 to 21 after weaning, pigs were fed a corn-soybean meal-based diet with 100 g/kg of dried whey, 25 g/kg of spray-dried blood meal, and 30 g/kg of choice white grease formulated to contain 13.5 g/kg of SID Lys and 3.42 Mcal/ kg of ME.
Exp. 1 and 2
A total of 711 nursery pigs (Exp. 1, Genetiporc, Hancock, MN, source 1; initial BW = 10.2 kg, n = 360; Exp. 2, Pig Improvement Company, Hendersonville, TN, source 2, initial BW = 9.3 kg, n = 351) were used in 21-d growth experiments to estimate an optimal Lys:Mcal ratio. Pigs (all barrows) were allotted by BW in a randomized complete block design with 8 replicate pens per treatment. Each pen in Exp. 1 had 5 pigs per pen; in Exp. 2, each pen had 4 or 5 pigs per pen with an equal number of pigs per pen within replicate. Pigs and feeders were weighed on d 7, 14, and 21 to determine ADG, ADFI, and G:F.
Both experiments were organized as a combination of 2 separate titration experiments that evaluated Lys and energy density. One set of diets consisted of 5 treatments with increasing SID Lys, and the second set of diets consisted of 5 treatments with increasing energy density (Exp. 1: 9.9, 10.7, 11.5, 12.2, and 13 .0 g/kg of SID Lys and 2.95, 3.09, 3.24, 3.38, and 3.52 Mcal/kg of ME; Exp. 2: 11.1, 11.9, 12.6, 13.4, and 14 .2 g/kg of SID Lys and 2.95, 3.13, 3.25, 3.40, and 3.55 Mcal/kg of ME; Tables 1 and 2 , respectively). The greatest level of Lys and energy density diets (Exp. 1: 13.0 g/kg and 3.52 Mcal; Exp. 2: 14.2 g/kg and 3.55 Mcal) were combined as 1 treatment and used in Lys and energy density titrations to give a total of 10 treatments. Intermediate diets for the Lys titration experiments were formed by blending different increments of the diets with the low and high levels of Lys (Exp. 1: 9.9 and 13.0 g/ kg, Exp. 2 = 367 g/kg). The SID Lys level was increased by adjusting the amount of l-Lys-HCl; dietary energy density was increased by adding soybean oil. This was done to validate that growth response in the Lys and energy titration experiments was due to the increasing amounts of Lys and energy density rather than differences in biological value among diets. All experimental diets were corn-soybean meal-based and fed in meal form. Ingredient nutrient values from the NRC (1998) were used to formulate treatment diets. For crystalline AA, ME values used were from Anjinomoto-Heartland Lysine, LLC (Chicago, IL).
Exp. 3 and 4
A total of 700 nursery pigs (Exp. 3, source 1, initial BW = 9.4 kg, n = 350; Exp. 4, source 2, initial BW = 7.5 kg, n = 350) were used in a 21-d growth experiment to evaluate effects of increasing energy density and Lys:Mcal ratio on growth performance. Pigs (all barrows) were allotted by BW in a randomized complete block design to 1 of 10 treatments in a 2 × 5 factorial arrangement. Factorials consisted of 2 energy density levels and 5 levels of Lys:Mcal ratio. Seven replicate pens were used per treatment with 5 pigs per pen. Pigs and feeders were weighed on d 7, 14, and 21 to determine ADG, ADFI, and G:F.
Pigs were fed corn-soybean meal-based diets with increasing energy densities (2.95 or 3.29 Mcal/kg of ME) and increasing SID Lys:Mcal ratios ranging from 3.1 to 4.1 g/Mcal of ME in Exp. 3 and 3.5 to 4.5 g/Mcal of ME in Exp. 4 (Tables 3 and 4). Energy density was changed by adding sand (10%) to the diet containing 3.29 Mcal/kg of ME. The Lys:Mcal ratio was increased by adjusting the ratio of l-Lys·HCl with an attempt made to keep the ratio of soybean meal to corn (Exp. 3: 291.0 and 331.0 g/kg; Exp. 4: 340.7 and 386.6 g/kg, respectively) similar among the 2 energy densities. This was done to establish that growth response in this experiment was due to the increasing amounts of energy density in the diet and Lys:Mcal ratios rather than differences in biological value among diets. Intermediate diets with increasing Lys:Mcal ratios were formed by blending different increments of the diets with the high and low levels of Lys:Mcal ratio (Exp. 3: 3.08 and 4.13, 3.13 and 4.07; Exp. 4: 3.50 and 4.55, 3.55 and 4.49, respectively) . All experimental diets were corn-soybean meal-based and fed in meal form. Ingredient nutrient values from the NRC (1998) were used to formulate treatment diets.
Statistical Analysis
Data were analyzed as a randomized complete block design using the MIXED procedure (SAS Inst. Inc., Cary, NC). Blocks were based on initial BW, and pen was the experimental unit for all response criteria. In Exp. 1 and 2, the model included the fixed effect of treatment and the random effect of block, and linear and quadratic polynomials were used to evaluate increasing Lys level and energy densities.
In Exp. 3 and 4, the statistical model included the fixed effect of treatment and block as the random effect. The analysis included the main effect of energy density and Lys:Mcal ratio as well as the interactive effects of energy density and Lys:Mcal ratio. Linear and quadratic contrasts were used to evaluate increasing Lys:Mcal ratios within each energy level. In all experiments, a 1-slope broken-line regression model using the NLIN procedure of SAS was used to estimate a breakpoint when a quadratic response was observed.
RESULTS

Exp. 1
Overall (d 0 to 21), ADG increased (linear, P < 0.01; Table 5 ), but there was no difference in ADFI as SID The diet that contained 9.9 g/kg of standardized ileal digestible (SID) Lys and 3.52 Mcal/kg of ME was blended with the diet that contained 13.0 g/kg of SID Lys and 3.52 Mcal/kg of ME to achieve the intermediate diets with SID Lys levels of 10.7, 11.5, and 12.2 g/kg.
2
The diet that contained 13.0 g/kg of SID Lys and 2.95 Mcal/kg of ME was blended with the diet that contained 13.0 g/kg of SID Lys and 3.52 Mcal/kg of ME to achieve the intermediate diets with ME levels of 3.09, 3.24, and 3.38 Mcal/kg. Lysine:calorie ratio for nursery pigs Lys increased from 9.9 to 13.0 g/kg. Pigs fed increasing SID Lys also had increased (linear, P < 0.01) G:F, SID Lys intake, and SID Lys/kg of BW gain. Source 1 pigs in this study required at least 11.7 g of SID Lys intake and 19.8 g of Lys/kg of BW gain.
As dietary energy increased, ADG was unchanged (P = 0.14); however, ADFI decreased (linear, P < 0.01) and G:F increased (quadratic, P < 0.05; Table 6 ). Pigs fed increasing dietary energy had decreased SID Lys intake (linear, P < 0.01) and SID Lys/kg of BW gain (quadratic, P < 0.01). The pigs in this portion of the experiment required no more than 19.8 g of Lys/kg of BW gain. Using the 1-slope broken-line model, energy requirement for G:F was 3.20 Mcal of ME. Consequently, a SID Lys:Mcal ratio was at least 4.1 g of Lys/Mcal of ME (13 g/kg of SID Lys/3.2 Mcal of ME) based on G:F.
Exp. 2
In Exp. 2, the pigs were of a different genetic source than used in Exp. 1 and because of the linear response to SID Lys in Exp. 1 we increased the Lys levels in this experiment. Overall (d 0 to 21), increasing SID Lys increased (linear, P < 0.01; Table 7 ) ADG, G:F, SID Lys intake, and SID Lys/kg of BW gain. Average daily feed intake was not affected by dietary treatment (P > 0.10). Source 2 pigs in this study required at least 11.3 g of SID Lys intake and 18.9 g of Lys/kg of BW gain.
As dietary energy increased, there was a trend (linear, P = 0.11) for decreased ADG (Table 8) . Average daily feed intake, SID Lys intake, and SID Lys/kg of BW gain during this period were also decreased (linear, P < 0.01), but G:F improved (linear, P < 0.01). Consequently, a SID Lys:Mcal ratio was at least 4.0 g of Lys/ Mcal of ME (14.2 g/kg of SID Lys/3.55 Mcal of ME) based on G:F.
Exp. 3
Overall (d 0 to 21), there was an energy density × Lys:Mcal ratio interaction for ADG and SID Lys intake (P < 0.03; Table 9 ) for source 1 pigs. Pigs fed diets containing 2.95 Mcal/kg of ME had increased (quadratic, The diet that contained 11.1 g/kg of standardized ileal digestible (SID) Lys and 3.54 Mcal/kg of ME was blended with the diet that contained 14.2 g/kg of SID Lys and 3.55 Mcal/kg of ME to achieve the intermediate diets with SID Lys levels of 11.9, 12.6, and 13.4 g/kg. The diet that contained 14.2 g/kg of SID Lys and 2.96 Mcal/kg of ME was blended with the diet that contained 14.2 g/kg of SID Lys and 3.55 Mcal/kg of ME to achieve the intermediate diets with ME levels of 3.10, 3.25, and 3.40 Mcal/kg. P < 0.06) ADG to increasing Lys:Mcal ratio with the greatest ADG for pigs fed the diet with 3.60 g of SID Lys/Mcal of ME with no improvement thereafter. Pigs fed diets containing 3.29 Mcal/kg of ME had improved (quadratic, P < 0.01) ADG to increasing Lys:Mcal ratio with the maximum response at 3.35 g of SID Lys/ Mcal of ME. For SID Lys intake, pigs fed 2.95 Mcal of ME, SID Lys intake increased linearly, whereas in pigs fed 3.29 Mcal of ME, SID Lys intake increased at a reduced rate. Increasing energy density decreased ADFI (P < 0.01) and improved (P < 0.01) G:F. Based on the 1-slope broken-line model, the estimated optimal SID Lys:Mcal ratio for G:F was 3.68 g of SID Lys/Mcal of ME for the diet containing 2.95 Mcal/kg of ME. Estimated SID Lys:Mcal ratio for optimal ADG and G:F for the diet containing 3.29 Mcal/kg of ME was 3.40 and 3.66 g of SID Lys/Mcal of ME. For G:F, performance was optimized at SID Lys intake of 11 g and 18 g of SID Lys/kg of BW gain.
Exp. 4
There was an energy density by Lys:Mcal ratio interaction for G:F (P < 0.08; Table 10 ) and SID Lys/ kg of BW gain (P < 0.05) over the 21-d growth assay. For pigs fed 2.95 Mcal/kg of ME, G:F was relatively constant, then increased steeply for pigs fed 4.29 and 4.50 g of Lys:Mcal. For pigs fed 3.29 Mcal/kg, there was no improvement in G:F beyond 4.29 Mcal/kg of ME. Standardized ileal digestible Lys/kg of BW gain increased for pigs fed both energy density diets (linear and quadratic, P < 0.01), with a more quadratic increase in pigs fed 2.95 Mcal of ME/kg compared with a linear increase in those pigs fed 3.29 Mcal/kg of ME. There was a significant main effect of Lys:Mcal ratio for ADG (P < 0.01) and SID Lys intake per day (P < 0.01). Pigs fed increasing Lys:Mcal ratio had increased (linear, P < 0.01) ADG. Increasing Lys:Mcal ratio increased (linear, P < 0.01) SID Lys intake. Average daily feed intake was The diet that contained a 3.08 standardized ileal digestible (SID) Lys:calorie (Lys:Mcal) ratio was blended with the diet that contained a 4.13 SID Lys:Mcal ratio to achieve the intermediate diets with SID Lys:Mcal ratios of 3.34, 3.60, and 3.87 for the diet that was formulated to 2.95 Mcal/kg of ME.
2
The diet that contained a 3.13 SID Lys:Mcal ratio was blended with the diet that contained a 4.07 SID Lys:Mcal ratio to achieve the intermediate diets with SID Lys:Mcal ratios of 3.39, 3.60, and 3.83 for the diet that was formulated to 3.29 Mcal/kg of ME. Lysine:calorie ratio for nursery pigs not affected by increasing the Lys:Mcal ratio; however, increasing energy content from 2.95 to 3.29 Mcal/kg of ME decreased (P < 0.01) ADFI. Pigs fed both energy density diets tended to increase (linear and quadratic, P < 0.01) SID Lys intake as the Lys:Mcal ratio increased. Based the 1-slope broken-line model, the estimated SID Lys:Mcal ratio for G:F was 4.22 g of SID Lys/Mcal of ME for the diet containing 2.95 Mcal/kg of ME. Each value is the mean of 8 replications with 5 pigs (initial BW 10.2 kg, source 1) per pen. All diets with increasing SID Lys levels were formulated to be iso-caloric with 3.52 Mcal/kg of ME.
DISCUSSION
The NRC (1998) estimated SID Lys requirement for the 10-to 20-kg pig is 1.01% or 10.1 g of SID Lys intake/d. The dietary SID Lys requirement on a percentage basis is likely greater than NRC (1998) because of reduced pig feed intake of that estimated by the NRC (1989), as well as the increased rate of protein deposition and feed efficiency from improved genetics. Gaines et al. (2003) suggested that 14.2 and 15.2 g/kg of SID Lys is required to obtain maximum ADG and G:F, respectively, similar to the findings of Lenehan et al. (2003) . Lenehan et al. (2003) observed pigs fed 14.0 g/kg of SID Lys (10.0 g of Lys intake/d) had maximum ADG and G:F. Le Bellego et al. (2002) estimated the SID Lys requirement of 5-to 25-kg pigs with ADG of 500 and 600 g to be 12.1 and 14.0 g/kg, respectively. Results from the experiment herein agree with the previous literature in that at least 13.0 and 14.2 g of SID Lys/kg or 11 g of SID Lys intake/d appears to maximize growth and G:F.
According to Beaulieu et al. (2006) , effects of increasing dietary energy density on growth performance for the weanling pig are conflicting. This may be because of the age of the pig in which pigs immediately after weaning do not efficiently use added dietary fat as well as pigs 2 to 3 wk after weaning (Tokach et al., 1995) . Other possible factors affecting caloric intake include reduction in social stressors related to available feeder space, difference between formulated and measured dietary energy values (Beaulieu et al., 2006) , and differences in feed intake among pigs raised in a university research setting compared with a commercial facility (De La Llata et al., 2001b) . The NRC (1998) estimates that a 15-kg pig requires 3.27 Mcal/kg of ME. Smith et al. (1999) also suggested that 10-to 25-kg pigs should be fed diets containing 3.38 Mcal/kg of ME to maximize G:F. Feeding 4.35 Mcal of ME increased backfat depth regardless of Lys intake. Data in this experiment were similar with an estimated dietary energy level of 3.26 Mcal/kg of ME for required optimal G:F in source 1 pigs. Optimal G:F for source 2 pigs in this study was estimated to be at least 3.55 Mcal/kg of ME.
Several studies have evaluated the effects of increasing energy density with different Lys:Mcal ratios. In Exp. 3 and 4, ADFI was decreased by increasing dietary energy from 2.95 to 3.29 Mcal/kg of ME. Similarly, Nam and Aherne (1994) and Smith et al. (1999) observed decreased ADFI as dietary energy increased. However, Zhang et al. (1984) and Urynek and Buraczewska (2003) reported no difference in ADFI with increasing energy density. Furthermore, Beaulieu et al. (2006) determined that pigs with ad libitum access to feed experienced similar overall energy intake (DE intake of 2.34, 2.30, and 2.45 Mcal/d) when fed diets containing 3.35, 3.50, and 3.65 Mcal/kg. Pigs in Exp. 3 consumed approximately 2.95 Mcal of ME regardless of dietary energy density and those in Exp. 4 consumed approximately 2.20 Mcal of ME. This also corresponds with differences in ADFI and G:F between Exp. 1 and 2. Source 1 pigs (Exp. 1) consumed more feed and were less efficient than source 2 pigs (Exp. 2). Each value is the mean of 8 replications with 5 pigs (initial BW = 10.2 kg, source 1) per pen. All diets with increasing dietary ME were formulated to a standardized ileal digestible (SID) Lys level of 13.0 g/kg. Nam and Aherne (1994) . However, once pigs consumed approximately between 10 and 11 g/d of SID Lys, there were no further improvements in growth or feed efficiency. The presence of the interaction may also be related to differences in growth rate among the 2 experiments. In Exp. 3, source 1 pigs had approximately 100 g/d greater ADG and approximately 250 g/d greater ADFI. This difference may be related to the initial BW of the pigs. Pigs in Exp. 4 were almost 2 kg lighter than those in Exp. 3. Martinez and Knabe (1990) estimated the appropriate Lys:Mcal ratio for the 6-to 20-kg pig to be 3.86 g of Lys:Mcal of ME. Williams et al. (1997) suggested that the 6-to 27-kg pig with a good health status should be fed diets containing a 4.72 Lys:Mcal ratio and immune-challenged pigs require a 3.77 Lys:Mcal ratio. Also, with good health pigs, Smith et al. (1999) , proposed an optimum ratio of 4.45 g of Lys:Mcal of ME. Nam and Aherne (1994) suggested pigs fed a barley-wheat based diet required 3.97 g of Lys:Mcal of DE (3.81 g of Lys:Mcal of ME). In Exp. 3, the optimal SID Lys:Mcal ratio for ADG and G:F was 3.87 and 3.68 g of Lys/Mcal of ME, respectively, for source 1 pigs fed the diet containing 2.95 Mcal/kg of ME. The optimal SID Lys:Mcal ratio for ADG and G:F was 3.42 and 3.66 g of Lys/Mcal of ME, respectively, for source 1 pigs fed the diet containing 3.29 Mcal/kg of ME. The resulting optimal SID Lys:Cal ratios for the source 1 pigs fed both energy levels in Exp. 3 were similar to estimated ratios in Exp. 1. In Exp. 4, the optimal SID Lys:Mcal ratio for ADG and G:F was 4.43 and 4.30 g of Lys/Mcal of ME, respectively for source 2 pigs fed the diet containing 2.95 Mcal/kg of ME. The optimal SID Main effect of ME (P < 0.01) for ADFI and G:F. 3 Main effect of Lys:Mcal ratio (P < 0.01) for ADG, G:F, SID Lys intake, and SID Lys/kg of BW gain and (P < 0.06) for ADFI. Lys:Mcal × ME interaction (P < 0.03) for ADG and SID Lys intake. Each value is the mean of 8 replications with 4 or 5 pigs (initial BW 9.3 kg, source 2) per pen with an equal number of pigs per pen within replicate. All diets with increasing ME were formulated to a standardized ileal digestible (SID) Lys level of 14.2 g/kg.
Lys:Mcal ratio for ADG and G:F was 3.92 and 4.16 g of Lys/Mcal of ME, respectively for source 2 pigs fed the diet containing 3.29 Mcal/kg of ME. The optimal SID Lys:Mcal ratios in the 3.29 Mcal/kg of ME diet were similar to the estimated SID Lys:Mcal ratio of 4.13 in Exp. 2. However, the optimal ratio in the 2.95 Mcal/ kg of ME diet was greater than the estimated ratio and may be due to the linear response for ADG.
In the present study, attempts were made to establish grams of SID Lys needed per kilogram of BW gain. According to Main et al. (2008) , if a specific growth rate within a production system is known for a given genetic line, an appropriate Lys:Mcal ratio may be established. Consequently, producers may be able to estimate the optimum Lys:Mcal ratio based on dietary energy costs and production goals. The overall trend in these experiments indicates that SID Lys intake per kilogram of BW gain was approximately 19 g of SID Lys/kg of BW gain between the different Lys:Mcal ratios and genetics. This was similar to reports by De La Llata et al. (2007) and Main et al. (2008) , who showed that growing-finishing pigs in a commercial environment need roughly 20 g of SID Lys/kg of BW gain to maximize growth performance. However, pigs only required approximately 18 g of Lys/kg of BW gain at the optimal Lys:Mcal suggested by Smith et al. (1999) . Although Lys intake expressed as grams of SID Lys intake/kilogram of BW gain is a retrospective association between Lys intake and growth (Main et al., 2008) , it can be a tool to help nutritionists formulate a Lys:Mcal ratio requirement in swine diets if the approximate intake is known.
Understanding effects of increasing dietary energy and Lys on growing pig performance is a central issue in developing cost-effective feeding strategies. Although Lys and energy have been well studied, genetics may affect an optimum Lys:Mcal regimen. This study showed that source 1 and 2 pigs need approximately 11 g of Lys intake/d or 19 to 20 g of SID Lys/kg of BW gain to optimize growth performance in this production system. However, these data are based on growth performance and did not evaluate dietary impacts on carcass composition. Nutritionists may be able to formulate diets that allow needed Lys intake based on available dietary energy density and knowledge of the production system feed intake. 
